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ABSTRACT
Comparison of alternative dairy (cross-)breeding 
programs requires full appraisals of all revenues and 
costs, including beef merit. Few studies exist on car-
cass characteristics of crossbred dairy progeny origi-
nating from dairy herds as well as their dams. The 
objective of the present study was to quantify, using a 
national database, the carcass characteristics of young 
animals and cows differing in their fraction of Jersey. 
The data set consisted of 117,593 young animals and 
42,799 cows. The associations between a combination 
of sire and dam breed proportion (just animal breed 
proportion when the dependent variable was on cows) 
with age at slaughter (just for young animals), carcass 
weight, conformation, fat score, price per kilogram, and 
total carcass value were estimated using mixed models 
that accounted for covariances among herdmates of the 
same sex slaughtered in close proximity in time; we also 
accounted for age at slaughter in young animals (which 
was substituted with carcass weight and carcass fat 
score when the dependent variable was age at slaughter), 
animal sex, parity of the cow or dam (where relevant), 
and temporal effects represented by a year-by-month 
2-way interaction. For young animals, the heaviest of 
the dairy carcasses were from the mating of a Holstein-
Friesian dam and a Holstein-Friesian sire (323.34 kg), 
whereas the lightest carcasses were from the mating of 
a purebred Jersey dam to a purebred Jersey sire which 
were 46.31 kg lighter (standard error of the difference 
= 1.21 kg). The young animal carcass weight of an F1 
Holstein-Friesian × Jersey cross was 20.4 to 27.0 kg 
less than that of a purebred Holstein-Friesian animal. 
The carcass conformation of a Holstein-Friesian young 
animal was 26% superior to that of a purebred Jersey, 
translating to a difference of 0.78 conformation units on 
a scale of 1 to 15. Purebred Holstein-Friesians produced 
carcasses with less fat than their purebred Jersey coun-
terparts. The difference in carcass price per kilogram 
among the alternative sire-dam breed combinations in-
vestigated was minimal, although large differences ex-
isted among the different breed types for overall carcass 
value; the carcass value of a Holstein-Friesian animal 
was 20% greater than that of a Jersey animal. Pure-
bred Jersey animals required, on average, 21 d longer 
to reach a given carcass weight and fat score relative to 
a purebred Holstein-Friesian. The difference in age at 
slaughter between a purebred Holstein-Friesian animal 
and the mating between a Holstein-Friesian sire with a 
Jersey dam, and vice versa, was between 7.0 and 8.9 d. 
A 75.8-kg difference in carcass weight existed between 
the carcass of a purebred Jersey cow and that of a Hol-
stein-Friesian cow; a 50% Holstein–Friesian-50% Jersey 
cow had a carcass 42.0 kg lighter than that of a pure-
bred Holstein-Friesian cow. Carcass conformation was 
superior in purebred Holstein-Friesian compared with 
purebred Jersey cows. Results from this study represent 
useful input parameters to populate simulation models 
of alternative breeding programs on dairy farms, and to 
help beef farmers evaluate the cost-benefit of rearing, 
for slaughter, animals differing in Jersey fraction.
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INTRODUCTION
Interest is intensifying among dairy producers in the 
crossing of 2 or more complementary high-genetic-merit 
breeds in the pursuit of improved overall performance. 
The benefit of crossing, for example, the Holstein(-Frie-
sian) and Jersey breeds is well documented (for review, 
see Buckley et al., 2014). Benefits of interbreed cross-
ing include the exploitation of breed complementarity 
as well as heterosis; the benefits of crossbreeding with 
Jersey are particularly realized when the price of milk 
paid to producers is based on milk composition. Using 
a controlled experiment on 110 Irish dairy cows across 
multiple years, Prendiville et al. (2009) documented su-
perior milk composition and feed conversion efficiency 
in first-cross Jersey cows compared with their Holstein-
Friesian contemporaries. Based on an analysis of 40 
Irish spring-calving commercial dairy farms, Coffey et 
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al. (2016) documented significant heterosis estimates 
between Holstein-Friesian and Jersey crosses across a 
range of production and reproductive traits. A similar 
conclusion of superior performance of Holstein-Friesian 
× Jersey crossbreds relative to either purebred has also 
been documented in New Zealand (Lopez-Villalobos 
et al., 2000a) and elsewhere (Heins et al., 2008). The 
aforementioned studies, however, all related to traits 
of the dairy cow and in particular, milk performance, 
reproductive performance, cow live-weight, and BCS, 
as well as cow health. Little is known of the beef merit 
of Jersey crossbred animals, but also the progeny from 
Jersey (crossbred) dams.
In a controlled study of 120 male cattle, comparing 
Holstein-Friesian, Norwegian Red crossbreds, and Jer-
sey crossbreds, McNamee at al. (2015) reported a mean 
difference in carcass weight of 37 kg between Holstein-
Friesians (314 kg) and Holstein-Friesian × Jersey first-
cross (277 kg) bulls and steers; the Holstein-Friesian × 
Jersey crosses also had a lower dressing percentage than 
their Holstein-Friesian contemporaries (485 vs. 495 g/
kg) as well as a 0.69-unit (scale 1 to 15) poorer carcass 
conformation score and a 0.81-unit (scale 1 to 15) lesser 
carcass fat cover. The study of McNamee at al. (2015), 
however, was limited to first-cross calves. In their study 
of 436 purebred young bulls from 15 different breeds 
slaughtered at 15 mo of age, Alberti et al. (2008) re-
ported a lighter carcass (by 130 kg) in purebred Jersey 
bulls relative to purebred Holstein bulls; no crossbred 
data were included in their study. Lehmkuhler and 
Ramos (2008) reported lighter carcass weight (by 76.5 
to 125 kg) in purebred Jersey steers compared with 
Holstein-Friesian steers, with a lower dressing percent-
age also documented for the Jersey steers.
The objective of the present study was to quantify, 
using a national database, carcass characteristics of 
heifers, steers, young bulls, and cows differing in Jersey 
proportion. The results will provide input parameters 
for the back end of decision support tools to facilitate 
the derivation of performance from alternative breed-
ing programs on dairy farms. The results will also be 
useful for beef farmers when evaluating the cost-benefit 
of rearing, for slaughter, animals differing in Jersey 
fraction.
MATERIALS AND METHODS
Data
Carcass information was available from the Irish 
Cattle Breeding Federation (Bandon, Co. Cork, Ire-
land) database on 16,071,706 animals from a range of 
different breeds and crossbreds slaughtered between the 
years 2008 and 2018 inclusive. The carcass information 
available included date of slaughter, carcass weight, 
carcass conformation score, carcass fat score, carcass 
price per kilogram, and overall carcass value (i.e., price 
per kg × respective carcass weight), on all bovines 
slaughtered, regardless of age (i.e., young animals or 
adults). Carcass weight is measured, on average, 2 h 
after slaughter following the removal of the head, legs, 
thoracic and abdominal organs, and internal fats and 
hide. In Ireland, carcass conformation and fat scores 
are graded using video image analysis (Pabiou et al., 
2011); carcasses are appraised under the EU beef car-
cass classification system (EUROP). This 15-point con-
formation classification system attempts to describe the 
conformation of the animal mainly based on the round, 
back, and shoulder; on the 15-point scale (Englishby et 
al., 2016), a score of 1 reflects poor conformation while 
that of 15 reflects excellent conformation. Carcass fat 
score attempts to describe the fat cover on the outside 
of the carcass and in the thoracic cavity and is graded 1 
(low fat score) to 15 (high fat cover). Carcass price per 
kilogram is a primarily a function of animal sex, age of 
the animal (i.e., young or mature animal), the prevail-
ing market, and the carcass characteristics (i.e., weight, 
conformation, and fat score) of the animal. The data 
set in the present study was stratified into (1) young 
animals that had never parented an animal, and (2) 
cows. Information was also available on all inter-herd 
movements of animals as well as the breed composition 
of the animal, its sire, and its dam. The heterosis coef-
ficient of each animal was calculated based on the breed 
composition of the sire and dam, and all breed-combi-
nation heterosis coefficients were summed to generate 
a general heterosis coefficient per animal. Information 
was also available on the date of birth of the animal, the 
date of each calving per animal (where relevant), and 
the respective parity number. All subsequent analyses 
were undertaken separate for young animals (based on 
the breed composition of their parents) and for adult 
cows (based on their own breed composition).
Young Animals
The young animal category considered in the pres-
ent study included singleton heifers, steers, and bulls. 
Based on the frequency distribution of age at slaughter 
for each sex, the data used were restricted to heifers 
and steers slaughtered between 14 and 36 mo of age 
and young bulls slaughtered between 14 and 24 mo of 
age. Age at slaughter was categorized into months for 
subsequent use in the analysis. Only young animals 
from dams with ≥75% of their breed composition 
made up of Holstein-Friesian and Jersey combined were 
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retained. No restriction was imposed on the breed of 
the sire of the young animals. The parity of each dam 
when the animal was born was also available and was 
categorized as 1, 2, 3, 4, and 5+. Furthermore, animals 
could not have resided in more than 2 herds during 
their lifetime, and animals had to have been present in 
the herd they were slaughtered from for at least 100 d 
before slaughter.
Each young animal was allocated to a contemporary 
group for subsequent use in the statistical model to ac-
count for the covariances that are likely to exist among 
animals of the same sex slaughtered in proximity in 
time from the same farm. Contemporary group was 
therefore defined as herd-year-season-sex of slaughter 
generated using an algorithm routinely used in Irish 
national genetic evaluations (Berry and Evans, 2014; 
McHugh et al., 2014; Berry et al., 2017). Within a herd, 
the algorithm clusters animals of the same sex that are 
slaughtered in close proximity (≤10 d) of each other; 
when <10 animals are initially clustered, the group is 
amalgamated with an adjacent contemporary group to 
form a single larger group. This process is repeated 
until the contemporary group contains ≥10 animals, 
provided the number of days between the initial and 
final slaughter date does not exceed 90. Only animals 
within contemporary groups of at least 4 animals were 
retained. Furthermore, only contemporary groups con-
taining at least one animal with some proportion of 
Jersey were retained.
The final data set consisted of 117,593 young animals 
(14,792 heifers, 64,903 steers, and 37,898 bulls) from 
8,613 contemporary groups originating from 3,878 herds 
and slaughtered in 33 Irish abattoirs. The animals were 
from 107,378 dams and 12,594 sires; the animal origi-
nated from a range of breeds of sires including pure-
bred Angus (18,487 animals), Jersey (5,283 animals), 
Holstein-Friesian (76,977 animals), Belgian Blue (1,751 
animals), Charolais (561 animals), Hereford (7,933 
animals), Limousin (2,700 animals), Simmental (755 
animals), and Saler (151 animals), with the remainder 
from crossbred bulls (e.g., Jersey × Holstein-Friesian 
crosses) or minority breeds.
Cows
Only cows with ≥75% of their breed makeup com-
prising Holstein-Friesian and Jersey combined were 
retained; all cows were of parity ≤10 and only cows 
slaughtered within 450 d of calving were considered 
further. Days postcalving was categorized into 12 cat-
egories as <30 d, 30 to 59 d, 60 to 89 d, …, 270 to 
299 d, 300 to 399 d, and 400 to 450 d. Cow parity was 
categorized as 1, 2, 3, 4, and 5+. Contemporary group 
was defined as herd-year-season of slaughter generated 
using the aforementioned algorithm. Only cows within 
contemporary groups of at least 4 cows containing at 
least one cow with some proportion of Jersey were 
retained. The final data set consisted of 42,799 cows 
from 4,528 contemporary groups originating from 1,791 
herds and slaughtered in 28 Irish abattoirs.
Analysis
All analyses were undertaken using linear mixed 
models with contemporary group included as a random 
effect. A 2-way interaction between year and month of 
slaughter was included as a fixed effect in all models to 
account for temporal trends. How breed was considered 
in the statistical model depended on whether the analy-
sis was on young animals or cows. When the dependent 
variable was a carcass trait of a young animal, the 
breed proportion of both the sire and the dam, repre-
sented separately as a linear covariate on each of the 10 
main breeds (Jersey, Holstein-Friesian, Angus, Belgian 
Blue, Charolais, Hereford, Limousin, Simmental, Saler, 
Shorthorn) was included in all models; however, when 
the dependent variable was a carcass trait of a cow, 
then the breed composition of just the cow herself (i.e., 
not the breed of dam or the sire) for each of the 10 
aforementioned breeds was included as separate covari-
ates. A covariate representing the general heterosis 
coefficient of the animal was included in all models. No 
nonlinear association between the Holstein-Friesian and 
Jersey breed proportions with any carcass characteristic 
was detected. A 2-way interaction between animal sex 
(i.e., heifer, steer, or young bull) and age at slaughter 
in months was included as a fixed effect for the analysis 
of carcass traits in young animals, as was the fixed 
effect of dam parity. When a carcass characteristic in 
cows was the dependent variable, then a 2-way interac-
tion between parity of cow and the categorized variable 
representing days since calving was included as a fixed 
effect. No multi-collinearity existed in the developed 
models.
Least squares means for each carcass characteristic in 
young animals for a range of different sire-dam breed 
combinations were extracted based on a referent animal 
and linear functions of the model solutions. The refer-
ent young animal was a steer slaughtered at 28 mo of 
age; the exception was when the dependent variable 
was age at slaughter, for which the referent animal was 
a steer slaughtered at a carcass weight of 320 kg and a 
carcass fat score of 7. Least squares means of interest 
in the young animals focused on the progeny of dams 
that were 0% Jersey, 33% Jersey (i.e., expectation from 
a 2-way rotational cross where the sire of the cow was 
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not Jersey), 50% Jersey (i.e., F1 crossbred), 66% Jersey 
(i.e., expectation from a 2-way rotational cross where 
the sire of the cow was Jersey), and 100% Jersey; in all 
instances the remaining breed proportion of the dam 
(i.e., 1 − the Jersey proportion) was assumed to be 
Holstein-Friesian. The sire of the calf of interest was 
assumed to be either a purebred Jersey bull, a 50% 
Jersey-50% Holstein-Friesian bull, a purebred Holstein-
Friesian bull, or a purebred Angus bull; Angus was 
chosen to represent the predominant beef breed used 
in Irish dairy herds. Only a general heterosis effect was 
estimated (and thus considered in the derivation of the 
least squares means) for all crosses, irrespective of the 
sire-dam breed combination.
When the dependent variable in the model was a 
carcass characteristics of a cow, then the least squares 
means for each carcass characteristic for a range of dif-
ferent cow Jersey fractions were extracted based on a 
referent cow and linear functions of the model solutions. 
The referent cow was a third-parity cow slaughtered 
between 270 and 300 d after calving. The least squares 
means of interest for carcass characteristics of cows 
differing in Jersey fraction was 0, 25, 33, 50, 66, 75, 
or 100% Jersey. In all cases, the appropriate (general) 
heterosis coefficient was used in the calculation of the 
least squares means.
RESULTS
Summary statistics for the young animals and cows 
are given in Table 1. Steers were, on average, the heavi-
est but were also, on average, the oldest at slaughter. 
Figure 1 summarizes the frequency distribution of the 
proportion Jersey in the dams of the young animals; 
71.3% of the dams had no Jersey fraction. The regres-
sion coefficients (SE in parentheses) on the general 
heterosis term in the model for young animals were 1.21 
(0.49), 0.48 (0.01), 0.21 (0.01), 0.04 (0.002), 12.69 (1.76), 
and −4.56 (1.12) for carcass weight, conformation, fat 
score, price, value, and age at slaughter, respectively. 
The regression coefficients (SE in parentheses) on the 
general heterosis term in the model for cows were −4.05 
(0.67), 0.22 (0.02), 0.41 (0.03), 0.03 (0.007), and −9.77 
(3.22) for carcass weight, conformation, fat score, price, 
and value, respectively. Least squares means for carcass 
weight, conformation, and fat score in steer progeny 
originating from the mating of a sire and dam differ-
ing in Jersey proportion are given in Table 2, whereas 
Table 3 summarizes the least squares means from such 
crosses for carcass price per kilogram, carcass value, 
and age at slaughter. Least squares means for heifers 
and bulls are in Supplemental Tables S1 to S4 (https: 
/ / doi .org/ 10 .3168/ jds .2018 -14992). The heaviest dairy 
carcasses were from a Holstein-Friesian dam mated to a 
Holstein-Friesian sire (323.24 kg) and the lightest car-
casses were from the mating of a purebred Jersey dam 
to a purebred Jersey sire, which was 46.31 kg lighter 
[standard error of the difference (SED) = 1.21 kg]; the 
carcass weight of an F1 Holstein-Friesian × Jersey cross 
was 20.4 to 27.0 kg lighter (P < 0.001) than that of a 
purebred Holstein-Friesian steer. The carcass confor-
mation of a Holstein-Friesian steer was 26% superior to 
that of a purebred Jersey steer, translating to a differ-
ence of 0.78 conformation units on a scale of 1 to 15. 
The carcass fat score of a purebred Holstein-Friesian 
steer was lower (i.e., less fat; P < 0.001) than that of a 
purebred Jersey animal (Table 2).
The difference in carcass price per kilogram among 
the alternative Holstein-Friesian and Jersey sire-dam 
breed combinations investigated was minimal (Table 
3); the greatest difference (P < 0.001) was when a 
Holstein-Friesian purebred steer (€3.38/kg) was com-
pared with a purebred Jersey steer (€3.30/kg). Price 
per kilogram of the steer progeny from a Jersey sire 
mated to a Holstein-Friesian cow or vice versa was 
not different from that of a purebred Holstein-Friesian 
(Table 3). Large differences existed among the different 
breed types for overall carcass value; the carcass value 
of a Holstein-Friesian steer was 20% greater than that 
of a Jersey steer, equating to a monetary difference 
of €184.13. The difference in carcass value for an F1 
Holstein-Friesian × Jersey cross relative to a purebred 
Holstein-Friesian was between €68.68 and €98.14. Pure-
bred Jersey steers required, on average, 21.1 d more 
to reach a given carcass weight and fat score (here, 
assumed to be 320 kg and 7 units, respectively) relative 
Table 1. Number of animals (N) and raw means (SD in parentheses) for carcass weight, carcass conformation, carcass fat score, price, value, 
and age at slaughter for heifers, steers, young bulls, and cows
Animal N Weight (kg) Conformation1 Carcass fat1 Price (€/kg) Value (€) Age (d)
Heifers 14,792 266.55 (36.84) 5.25 (1.50) 7.39 (1.74) 3.81 (0.56) 1022.9 (221.47) 725.25 (112.94)
Steers 64,903 318.77 (41.91) 6.36 (1.40) 6.36 (1.40) 3.63 (0.43) 1160.92 (215.27) 812.62 (115.74)
Bulls 37,898 303.71 (47.25) 5.11 (1.41) 4.95 (0.86) 3.65 (0.37) 1112.11 (217.96) 628.31 (81.78)
Cows 42,799 266.91 (53.68) 2.46 (1.14) 6.04 (2.49) 2.76 (0.70) 763.42 (294.90) 2192.92 (851.92)
1Carcass conformation was on a scale from 1 (poor) to 15 (excellent); carcass fat was on a scale from 1 (low) to 5 (high).
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to a purebred Holstein-Friesian. The difference in age 
at slaughter between a purebred Holstein-Friesian steer 
and a Holstein-Friesian × Jersey cross was between 7.0 
and 8.9 d.
Carcass Characteristics of Progeny  
from Angus Sires
The carcass characteristics of steer progeny from 
dams differing in Jersey proportion when mated to a 
purebred Angus sire are given in Tables 2 and 3. The 
difference in carcass weight and conformation score be-
tween steer progeny from a purebred Holstein-Friesian 
dam and steer progeny from a purebred Jersey dam 
was 26.49 kg (SED = 1.18 kg) and 0.37 units (SED = 
0.039), respectively, with the Jersey dam being inferior 
for both metrics; the carcass weight and conformation 
from an F1 Holstein-Friesian × Jersey dam was 13.25 
kg and 0.18 units less (P < 0.01) than that from a Hol-
stein-Friesian dam. The steer progeny from purebred 
Jersey dams were slaughtered 11.5 d later (P < 0.001) 
than the steer progeny from Holstein-Friesian dams. 
Relative to the steer progeny from a purebred Holstein-
Friesian dam, the percentage reduction in carcass value 
when the dam was 33, 50, 66, and 100% Jersey was 3, 
5, 6, and 9%, respectively.
Carcass Characteristics of Cows
Least squares means for different carcass metrics of 
cows varying in Jersey proportion are given in Table 
4. A 75.8-kg difference in carcass weight existed, on 
average, between the carcass of a purebred Jersey cow 
and that of a Holstein-Friesian cow; a 50% Holstein-
Friesian-50% Jersey cow had, on average, a carcass 
42.0 kg lighter than a purebred Holstein-Friesian cow. 
A difference in price of €0.39/kg of carcass was evident 
when comparing a purebred Jersey with a purebred 
Holstein-Friesian which, when coupled with the dif-
ference in carcass weight, resulted in a difference in 
value of €285.90. The carcass conformation of purebred 
Holstein-Friesian cows was 0.52 units (scale 1 to 15) 
superior to that of purebred Jersey cows and the fat 
score of purebred Holstein-Friesian cows was 0.22 units 
(scale 1 to 15) lower (i.e., less fat) than that of purebred 
Jersey cows.
DISCUSSION
The contribution of beef output to the revenue of 
dairy enterprises is well recognized, with van der Werf 
et al. (1998) suggesting that surplus calves and cull cow 
sales constitute 10 to 20% of the gross income in a dairy 
Figure 1. Frequency distribution of dams differing in Jersey proportion; not included are dams with 0% Jersey, which represented 71.3% of 
the data.
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herd. Therefore, ramifications on revenue from beef 
must be considered when evaluating alternative breed-
ing programs on dairy farms. Although some studies 
have attempted to quantify the difference in beef merit 
of Holstein-Friesian versus Holstein-Friesian × Jersey 
crosses or purebred Jerseys (Barton et al., 1994; Lehm-
kuhler and Ramos, 2008; McNamee et al., 2015), these 
studies have generally been limited in size (Barton et 
al., 1994; Lehmkuhler and Ramos, 2008; McNamee et 
al., 2015), were confined to only the first cross between 
a Holstein-Friesian and a Jersey (McNamee et al., 
2015), and in some cases may now be outdated (Pur-
chas and Barton, 1976; Barton et al., 1994), given the 
intervening rate of genetic gain in some breeds. More-
over, the literature of carcass characteristics of Jersey 
crossbreed cows is sparse. Knowing not only the carcass 
merit of the first-cross progeny but also of the progeny 
of subsequent (e.g., rotational) crosses is crucial for ap-
propriate long-term modeling of crossbreeding strate-
gies, which have generally heretofore only considered 
performance measures realized in mature dairy cows 
(Lopez-Villalobos et al., 2000b).
Results from the present study demonstrate the in-
ferior carcass characteristics associated with increasing 
Jersey proportion in either young animals or the cows 
themselves. Nonetheless, especially when mated to a 
beef bull (here, an Angus), there was a difference of only 
€53.40 between the steer progeny of a Holstein-Friesian 
dam and that of a crossbred 50% Holstein-Friesian × 
50% Jersey dam; the latter, however, required 5.76 d to 
reach a fixed carcass weight and fat score, thus incur-
ring a greater cost. Although no feed intake data were 
available in the present study, McNamee et al. (2015), 
while failing to identify any significant difference in 
feed intake per day for their 3 genotypes investigated, 
did document a greater intake per kilogram of mean 
live-weight in first-cross Holstein-Friesian × Jersey 
crossbred bulls relative to purebred Holstein-Friesian 
bulls; no such difference was detected in steers. Fur-
ther research may be merited to elucidate differences 
in daily feed intake among animals differing in Jersey 
proportion, thus facilitating a more accurate quantifi-
cation of the total cost of producing carcasses differing 
in Jersey proportion. Using the carcass values reported 
in the present study, this additional information would 
be invaluable in calculating breakeven costs for the 
production of animals differing in Jersey proportion. 
An additional advantage of meat from animals with a 
Jersey bloodline may be the documented superior meat 
quality and nutritive value of Jersey meat compared 
with that of many other breeds (Purchas and Barton, 
1976; Siebert et al., 2003). There is a strong willingness 
among consumers to pay for more tender meat (Bole-
man et al., 1997).
Although the carcass characteristics of Jersey cross-
bred or purebred animals were generally inferior to that 
of their Holstein-Friesian contemporaries, this does not 
imply that remedial action is required. The national 
breeding objective in Ireland, the Economic Breeding 
Index (EBI; Berry et al., 2007), already includes em-
phasis on progeny beef merit (Roche et al., 2017) to 
reflect the contribution to the dairy producer from the 
sale of surplus young animals. A carcass value for cull 
cows, as well as the maintenance cost of cows differing in 
live-weight, is also considered within the EBI. Genetic 
evaluations in Ireland are undertaken across breeds, and 
animals from all breeds are ranked on the EBI, implying 
that the same emphasis is placed on beef merit across 
all breeds. Although genetic merit for profit accruing 
from male calves is lesser for Jersey-bred animals, these 
Jersey-bred animals excel in genetic merit for main-
tenance requirements due to their lighter mature cow 
weight (Prendiville et al., 2009). This lighter cow is one 
of the main attractions of the Jersey breed as dairy 
producers strive to improve efficiencies of production. 
Given the strong genetic correlation (0.75; McHugh et 
al., 2011) between live-weight in young animals close to 
slaughter and cows, increasing the live-weight of young 
Table 4. Least squares means (SE in parentheses) for carcass weight, carcass conformation, carcass fat score, 
price, and value for cows differing in Jersey proportion; the remaining proportion of the cow (i.e., 1 − Jersey 
proportion) was assumed to be Holstein-Friesian1
Jersey Weight (kg) Conformation2 Carcass fat2 Price (€/kg) Value (€)
0% 280.08 (1.62) 2.44 (0.04) 5.94 (0.08) 2.61 (0.018) 758.04 (8.09)
25% 259.11 (1.60) 2.42 (0.04) 6.20 (0.08) 2.52 (0.018) 681.68 (8.00)
33% 252.29 (1.60) 2.43 (0.04) 6.30 (0.08) 2.50 (0.018) 657.35 (8.03)
50% 238.13 (1.65) 2.39 (0.04) 6.45 (0.08) 2.44 (0.019) 605.32 (8.24)
66% 227.29 (1.66) 2.26 (0.04) 6.37 (0.09) 2.37 (0.019) 563.00 (8.29)
75% 221.22 (1.69) 2.16 (0.04) 6.31 (0.09) 2.33 (0.019) 538.73 (8.45)
100% 204.30 (1.86) 1.92 (0.05) 6.16 (0.10) 2.22 (0.021) 472.14 (9.25)
1Referent cow is a third-parity cow slaughtered between 270 and 300 d after calving.
2Carcass conformation was on a scale from 1 (poor) to 15 (excellent); carcass fat was on a scale from 1 (low) 
to 15 (high).
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animals destined for slaughter while retaining cow ma-
ture size would prove slow. Based on the genetic param-
eters presented by McHugh et al. (2011) for Irish cattle 
of a genetic standard deviation for young animals close 
to slaughter and cows of 22.5 and 26.1 kg, respectively, 
and a genetic correlation of 0.75 between both traits, 
then the genetic standard deviation in young animal 
live-weight genetically independent of cow live-weight 
will be 14.88 kg. Assuming a dressing percentage of 
485 g/kg in first-cross Holstein-Friesian × Jersey bulls 
and steers (McNamee et al., 2015), this equates to a 
genetic standard deviation in carcass weight (assum-
ing no genetic difference in dressing percentage) of 7.22 
kg. Hence, limited scope exists to change young animal 
carcass weight in Jerseys without affecting mature cow 
size and hence the favorable (gross) efficiency charac-
teristics of the Jersey breed. The scope is even less if 
attempting to alter cull cow carcass weight without 
affecting the maintenance requirement of the cow. As-
suming maintenance is directly related to live-weight, 
then the scope for improvement is simply the genetic 
variability in cull cow dressing percentage; the scientific 
literature lacks estimates of genetic variability in dress-
ing percentage of mature cows, although Riley et al. 
(2002) reported a genetic standard deviation of 1.605% 
for dressing percentage in Braham cattle slaughtered at 
443.61 kg. Nonetheless, given the superior reproductive 
performance of, particularly, crossbred dairy cows, the 
actual cow culling rate is expected to be lower.
X-Chromosome-carrying sexed semen provides an 
opportunity to optimize crossbreeding strategies to the 
benefit of both the dairy producer and also the down-
stream beef sector. In such situations, sufficient cows 
are mated to X-carrying sperm from a dairy breed sire 
to generate sufficient replacement females; the remain-
ing cows can then be mated to bulls of beef breeds, 
partly ameliorating the unfavorable carcass characteris-
tics of Jersey fraction. For illustrative purposes only, an 
Angus bull was used in the present study; this Angus 
effect, of course, simply reflects the breed average. It 
is possible, therefore, to use genetically superior (beef) 
bulls based on a terminal index (Connolly et al., 2016), 
which would improve the carcass characteristics of the 
resulting progeny (Clarke et al., 2009; Connolly et al., 
2016) but could also achieve this without necessarily 
increasing calving dystocia (McHugh et al., 2014). De-
spite detecting a significant interaction between animal 
genetic merit and subsequent performance depending 
on whether or not the cattle originated from a dairy 
herd (bucket reared) or a beef herd (suckled until wean-
ing), Connolly et al. (2016) concluded that the biologi-
cal significance of the interaction was minimal and that 
a beef terminal index functions equally well irrespective 
of the origin of the cattle. Hence, strategies do exist to 
lessen the effect of Jersey bloodline on beef merit while 
still protecting one of the main benefits of Jersey cows, 
which is their superior gross efficiency.
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